Differential effects of endogenous, phyto and synthetic cannabinoids on thrombogenesis and platelet activity.
This study analysed the impact of anandamide, cannabidiol (CBD), and WIN55,212-2 on platelet activity and thrombogenesis for the first time. The effects of the cannabinoids on venular thrombosis were studied in the ear of hairless mice. Cannabinoid treatment was performed either once or repetitive by a once-daily administration for three days. To assess the role of cyclooxygenase metabolites in the putative action of anandamide, in vivo studies likewise included a combined administration of anandamide with indomethacin. In vitro, the effect of the cannabinoids on human platelet activation was studied by means of P-selectin expression using flow cytometry. Platelets were analysed under resting or thrombin receptor activating peptide (TRAP)-stimulated conditions, both after cannabinoid treatment alone and after TRAP stimulation and subsequent cannabinoid exposure. Finally, platelet count was assessed after treatment with high concentrations of anandamide. Anandamide, but not CBD and WIN55,212-2, significantly accelerated thrombus growth after one-time treatment as compared to vehicle control. Co-administration with indomethacin neutralized this effect. However, thrombogenesis was not altered by repeated treatment with the cannabinoids. In vitro, anandamide was shown to elicit a concentration-dependent activation of resting human platelets. However, at higher concentrations anandamide reduced the response to TRAP activation associated with a decrease of platelet count. CBD and WIN55,212-2 neither increased nor reduced activation of platelets. Acute exposure to anandamide elicits a cyclooxygenase-dependent prothrombotic effect in vivo. Anandamide seems to affect human platelet activation by a concentration-dependent toxic effect. By contrast, CBD and WIN55,212-2 were not associated with induction of thrombosis or activation of platelets. © 2016 BioFactors, 42(6):581-590, 2016.